Objective: To determine the types of access to care most strongly associated with facility-based delivery among women in Ghana. Methods: Data relating to the "5 As of Access" framework were extracted from the 2008 Ghana Demographic Health Survey and analyzed using multivariate logistic regression. Results: In all, 55.5% of a weighted sample of 1102 women delivered in a healthcare facility, whereas 45.5% delivered at home. Affordability was the strongest access factor associated with delivery location, with health insurance coverage tripling the odds of facility delivery. Availability, accessibility (except urban residence), acceptability, and social access variables were not significant factors in the final models. Social access variables, including needing permission to seek healthcare and not being involved in decisions regarding healthcare, were associated with a reduced likelihood of facility-based delivery when examined individually. Multivariate analysis suggested that these variables reflected maternal literacy, health insurance coverage, and household wealth, all of which attenuated the effects of social access. Conclusion: Affordability was an important determinant of facility delivery in Ghana-even among women with health insurance-but social access variables had a mediating role.
Introduction
The majority of maternal and neonatal deaths occur during or shortly after delivery. Encouraging pregnant women in low-income countries to deliver at healthcare facilities is, therefore, considered an effective way to combat this issue [1] .
Many factors relate to facility-based delivery, including the number of previous births [2, 3] , maternal age [2] , household wealth [4, 5] , rural versus urban residence [6] [7] [8] , and level of education [4, 9, 10] . "Access to care" is also an important determinant; however, it is typically described in terms of distance to the nearest facility, the ability to find transport, and whether women are insured or can afford the services provided. A meaningful discussion of what access to care encompasses for women living in Sub-Saharan Africa is still lacking.
The "5 As of Access" is a conceptual framework that considers 5 factors influencing access to healthcare [11] . Affordability covers the ability and willingness of patients to pay for the services provided. Availability considers the extent to which healthcare providers possess the technology and personnel resources to meet the needs of patients. Accessibility refers to ease of travel to the healthcare provider (e.g. distance to the facility and availability of transport). Accommodation considers the extent to which healthcare providers can meet the constraints and preferences of individual patients (e.g. hours of operation, how communications are handled, and whether appointments are required). Finally, acceptability is the degree to which patients are comfortable or uncomfortable with the characteristics of the healthcare provider (e.g. age, sex, social class, and ethnicity) [11, 12] (Table 1) .
It was hypothesized that the 5 As of Access framework could be applied to data obtained by the 2008 Ghana Demographic Health Survey (DHS) in order to examine the relationship between access factors and facility-based delivery among women who had given birth within the previous year. In addition, this proposed research would explore the relative merit of an additional category of "social access," defined as the extent to which social and cultural factors influence healthcareseeking behaviors. The 2008 Ghana DHS included several questions related to affordability, availability, accessibility, and acceptability, but none related to accommodation. These 4 access factors could potentially be explored in a multivariate model. In addition, the 2008 Ghana DHS included a number of questions regarding social access.
The aims of the present study were to identify access factors strongly associated with facility-based delivery among women in Ghana and to International Journal of Gynecology and Obstetrics 122 (2013) 224-229 determine whether social access factors have sufficient explanatory power to be included in a model of facility-based delivery.
Materials and methods
The 2008 Ghana DHS was a nationally representative demographic health survey that recruited 4916 women aged 15-49 years. The sample population analyzed in the present study was weighted [13] to account for the complex design of the 2008 Ghana DHS. The present study relied upon secondary analysis of anonymous, publicly available data. As a consequence, it was exempt from the processes of ethical review and informed consent.
Participants completed detailed interviews about a variety of health-related topics. The dependent variable of interest was "place of delivery," which was associated with 10 different response options in the 2008 Ghana DHS. All response options reflective of deliveries in any healthcare setting (e.g. private hospital, district hospital, regional health center, health post) were collapsed into a single category to reflect deliveries in any facility. All response options reflective of deliveries outside a healthcare setting (e.g. respondent's home, other home) were collapsed to reflect non-institutional delivery.
Sociodemographic factors included age-related variables, number of previous births, education level, marital status, household wealth, religion, and ethnicity. Table 1 illustrates the categories of access evaluated, as well as the 2008 Ghana DHS items used for measurement. Social access was assessed through 3 primary items: needing permission to seek healthcare, not wanting to go to a healthcare facility alone, and level of participation in the final decision regarding healthcare.
Data were analyzed using STATA version 11.1 (StataCorp, College Station, TX, USA). Univariate and bivariate statistics were calculated for demographic variables, health and health system utilization variables, and potential access barriers. The final weighted sample for the multivariate regression analyses excluded all women with missing data on any of the key variables found to be significant in the bivariate analysis. Multivariate logistic regression was conducted with clusters of similar variables to identify the related variables most strongly associated with facility-based delivery. The access-related clusters examined were limited to those factors found to be significant in the bivariate analysis. Variables found to be significant (P b 0.05) within their clusters were carried forward for inclusion in the comprehensive models. Forward stepwise multivariate logistic regression was conducted using the strongest predictors from each cluster to create a final model of facility-based delivery.
Results
Of the 4916 women recruited to the 2008 Ghana DHS, 2992 reported on the location of their previous delivery, 1177 reported giving birth within the past year, and 1161 indicated that their delivery was either at home or in a facility setting. The final weighted sample comprised 1102 women. Table 2 shows the sociodemographic characteristics stratified by place of delivery. Across the sample as a whole, women had a mean age of 29 years, more than 3 previous births, and first experienced delivery at approximately 20 years of age. In all, 55.5% of the women had delivered their most recent child in a healthcare facility. Women who delivered in healthcare facilities were more likely to be better educated, more literate, live in an urban area, identify as a Christian, be in a non-polygamous union, and have partners with higher education level than the women who delivered at home. Women delivering in healthcare facilities also had fewer previous births, were older at the time of their first birth, and had more prenatal care visits than women who did not deliver in such facilities. Across the sample, 41.3% of respondents reported having health insurance, of which 93.8% reported being covered by Ghana's National Health Insurance scheme.
The bivariate analysis indicated that women who delivered in healthcare facilities had fewer issues with affordability, accessibility, and social access, and were more likely to have high previous healthcare utilization, than women who delivered at home (Table 3) . Although availability variables were reported to be a "big problem" by more than 4 out of 10 women, they did not significantly influence facility-based delivery rates. Acceptability variables were not considered a major problem for most women, nor were they significantly associated with delivery in a healthcare facility.
In all, 8.3% of the sample population was excluded from the multivariate analysis. No significant differences were observed in terms of facility-based delivery rates or literacy between the included and excluded women. However, women with missing data were slightly younger (mean 25.6 vs 29.0 years; P b 0.001) and reported fewer previous births (mean 2.8 vs 3.7; P = 0.003) than the women included in the multivariate analysis.
In multivariate analysis examining clusters of related variables separately (Table 2) , the sociodemographic variables most strongly associated with facility-based delivery were age at first marriage, maternal literacy, partner's education level, not being in a polygamous relationship, urban residence, traditional or Muslim religion, and Table 1 The "5 As of Access" framework as assessed in the 2008 Ghana Demographic Health Survey. Akan ethnicity (Tables 2 and 3 ). These variables were combined in a multivariate model (Table 4) . Models 2-5 in Table 5 illustrate the relationship between accessrelated variable clusters and facility-based delivery. In terms of affordability, both wealth index and having health insurance were associated with a more than doubling of a woman's likelihood of delivery in a healthcare facility. In terms of accessibility, urban location was associated with an increased likelihood of facility-based delivery; the odds ratio (OR) was 6.3 (95% confidence interval [CI], 3.8-10.6; P b 0.001). By contrast, living in the Northern region of Ghana was associated with a reduced likelihood of facility-based delivery; the OR was 0.2 (95% CI, 0.1-0.4; P b 0.001). Notably, distance to the facility and finding transport were not significantly related to facilitybased delivery.
The number of prenatal visits correlated with facility-based delivery, whereas being told where to go for complications at the prenatal care visit decreased the likelihood of delivery at a healthcare facility, although this latter finding may reflect sample size issues ( Table 6 ). The social access variables of needing permission to go to a healthcare facility and not participating in the final healthcare decision were both significantly associated with a lower likelihood of delivery in such a facility (Table 6) .
When the significant variables from all previous models were entered into a single model (data not shown), wealth index, health insurance, urban location, and maternal literacy were all associated with an increased likelihood of facility-based delivery, whereas being told where to go in the event of complications during prenatal visits and traditional and Muslim religion were associated with a decreased likelihood of facility-based delivery. In the final modelModel 6-the non-significant variables were removed and results suggested that wealth index, having health insurance, being told where to go for complications during prenatal care, maternal literacy, and Muslim religion were the factors most strongly associated with facility-based delivery, even after adjusting for urban status (Tables 5  and 6 ). In the terminology of the 5 As of Access, affordability is one of the most important access-related factors in influencing facility-based delivery. The influence of Muslim religion indicates the importance of social access.
Other than the influence of Muslim religion, social access factors were not sufficiently robust to warrant inclusion in the final multivariate model. Once affordability and accessibility variables were entered into the model (Table 5) , the impact of social access was markedly attenuated. Table 6 illustrates how the ORs and levels of significance for the strongest social access variables (i.e. needing permission to go to a healthcare facility and not participating in the final healthcare decision) changed with the addition of each factor included in the final models of the other access variables (Table 5) . Individually, maternal literacy, health insurance coverage, and wealth index each overpowered the statistical significance of the social access variables.
Traditional or Muslim religion did not substantially influence social access factors. This finding was noteworthy given that needing permission to seek healthcare was associated with traditional religious practice (P = 0.01). When all factors were entered together, health insurance coverage (OR, 2.9; P b 0.001), ability to read at least partial sentences (OR, 2.7; P b 0.01), and wealth index (OR, 2.1; P b 0.001) remained statistically significant, whereas religion and the social access factors did not. This finding suggests that social access factors are important determinants because they are linked to lower educational attainment, lack of health insurance, and lower household wealth.
Discussion
Analysis of the 2008 Ghana DHS suggested that affordability was the most important access barrier related to facility-based delivery. Multivariate analysis indicated that even after adjusting for urban status and maternal literacy, health insurance coverage was associated with a 3-fold increase in the odds of facility delivery, while each unit increase on a 5-point wealth index nearly doubled the odds of Table 4 Multivariate logistic regression analysis of sociodemographic variables associated with facility-based delivery in the 2008 Ghana Demographic Health Survey (n = 1010). facility-based delivery. By contrast, availability, accessibility (with the exception of urban status), acceptability, and social access variables were not significant in the final multivariate models. Social access variables, including needing permission to visit a healthcare facility and not being involved in the final decision regarding healthcare, were significantly associated with a lowered likelihood of facility-based delivery when examined individually. However, multivariate analysis suggested that these variables reflect maternal literacy, health insurance coverage, and possibly household wealth. In other words, social access factors may influence maternal literacy, health insurance, and household wealth. For example, women who require permission to seek healthcare might also need permission to attend school, obtain health insurance, or get a job. As a consequence, they may have low literacy, be less likely to have health insurance, or less likely to have a steady income and accumulate family wealth. These social access factors could in turn influence facility-based delivery rates. Such a mediating relationship seems plausible given the findings of the present study.
Many African studies have shown that the poorest women in a community are the least likely to use delivery services [4, 5, 9, [14] [15] [16] [17] [18] [19] [20] . Several reports have highlighted the direct relationship between health insurance coverage and facility-based delivery rates [2,16,21- 
Table 6
Multivariate logistic regression analysis of social access-related variables associated with facility-based delivery in the 2008 Ghana Demographic Health Survey (n = 1010). 23]. However, none of these studies compared social access and affordability factors in their analyses. The findings of the present study suggest that social access is a valuable construct, yet its impact may be difficult to discern independently from the more powerful poverty-related variables. The National Health Insurance scheme in Ghana fully covers both prenatal and delivery care. Nevertheless, only 41.3% of the present study sample reported having such insurance. This observation may be a function of the timing of the 2008 Ghana DHS: a national system of health insurance was adopted in principle in 2003 but did not become widely available until several years later. The Ghana DHS data were collected in 2008; despite insurance being available at roadside kiosks and healthcare centers, it is not implausible to suggest that women had not yet 'opted in' to the scheme in sufficient numbers. Nearly half of all women in the present study reported cost of treatment as a "big problem" when seeking healthcare services. Indeed, this factor was the most frequent barrier reported. Research is needed to examine whether Ghana's national opt-in insurance scheme is the optimum method to reach the majority of its population or if an alternative approach, such as automatic enrollment, should be considered. Research is also needed to explore the implications of increased uptake of health insurance over time, especially given that the national scheme was still in its infancy at the time of the 2008 Ghana DHS.
Several limitations of the present study should be considered. The use of cross-sectional data did not allow causation to be determined. In addition, analyses were limited to only those items assessed in the 2008 Ghana DHS. Thus, potentially important factors that may influence access could not be evaluated in the present study. These factors included the attitude of maternity staff, perceived or actual quality of the facilities, and the importance women place on characteristics of the delivery environment. The present study also combined many different types of facilities into a single unit for the purposes of the analysis. Further research with more complex analyses is required to help understand the distinctions between facilities, both in terms of perceived access and ultimate delivery outcomes.
In summary, the results of the present study demonstrated that in Ghana in 2008, affordability variables were an appreciable correlate of facility-based delivery among women who gave birth within the previous year. Accessibility and social access variables were also associated with facility-based delivery; however, affordability variables were the strongest in the multivariate models. Taken together, the results of the present study indicated that the 5 As of Access framework, with the addition of a social access category, represented a valid method to conceptualize access to healthcare in low-income countries. The data illustrated that improving affordability by making health insurance available to all women might not necessarily improve access and utilization if social rules dictate that they must first seek permission before attending a clinic. Future research is needed to explore the concept of social access in greater detail, generate potential tools to measure all types of access, and test potential interventions to address access-related barriers to seeking healthcare.
